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Railroad  Efficiency:  Past 
and  Present 


I. 

IT  is  safe  to  say  that  no  industry  has  been  more  con- 
tinuously and  searchingly  investigated   than  the 
steam  railroads,  and  no  other  industry  has  had  such 
wide  and  merciless  puUicity  in  reference  to  its  practices 
and  business  methods. 

The  railroads  were  taken  over  by  the  Government  on 
January  1, 1918;  and,  after  twenty-six  months  of  Federal 
operation,  were  returned  to  their  owners  on  March  1, 
1920,  with  a  heritage  of  $1,800,000,000  of  debt  (accord- 
ing to  Senator  Cunmins)  saddled  on  the  tax-payers  of 
the  country, — a  loss  of  $2,280,000  for  every  day  of  Gov- 
ernment control, — and  with  the  proper  relation  of  ex- 
penses to  revraue  completely  destroyed. 

The  President  had  given  assurances  to  security-holders, 
when  he  took  over  the  railroads,  that  'Investors  in  rail- 
way securities  may  rest  assured  that  thdr  rights  and 
interests  will  be  as  scrupulously  looked  after  as  they  would 
be  by  the  directors  of  the  several  railway  systems';  and 
thereafter,  that  *The  common  administration  will  be  car- 
ried on  with  as  little  disturbance  of  the  present  operating 
organizations  and  personnel  of  the  railways  as  possible.' 

These  promises,  and  the  guaranty  of  Congress  that  the 
roads  should  be  maintained  in  as  good  repair  and  in  as 
complete  equipment  as  when  taken  over,  were  completely 
ignored;  percentage  of  expenses  to  earnings  was  raised 
from  70.48  to  93.47  per  cent;  renewal  of  rails,  ties,  and 
ballast  was  skimped  to  the  danger-point;  and  the  equip- 
ment, scattered  all  over  the  United  States,  had  been  given 
scant  attention  and  was  in  the  worst  condition  ever  known. 


RAiiiEOAD  ErFicncNCY:  Past  and  Present 


Testimony  given  before  the  Senate  Committee  on  Inter- 
state Commerce  in  May  and  June,  1921,  shows  to  some 
extent  the  raoibarrassing  problems  that  confronted  rail- 
road-owners on  the  return  of  their  properties,  and  the 
very  slight  extent  to  which  they  can  remedy  unsatisfactory 
conditions,  and  control  their  destinies.  The  root  of  the 
railroads'  trouble  is  that  they  were  ordered  to  spend  more 
in  increased  wages  than  they  were  able  to  earn  from  in- 
creased rates.  Cmisequently,  net  income  for  1920  well- 
nigh  disappeared. 


About  1900,  as  shown  in  the  chart,  wholesale  prices  and 

railway  wages  began  to  rise;  and  in  May,  1920,  they 
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finally  reached  a  level  never  before  dreamed  of.   In  1905 

the  average  freight-rate  started  to  fall.  It  declined  un- 
interruptedly, until  it  reached  the  lowest  level  in  seven- 
teen years,  in  1916  and  1917.  Decisions  of  the  Interstate 
Commerce  Commission  in  three  applications  for  increased 
rates,  in  1914, 1916,  and  1917,  afforded  but  slight  relief; 
so  that,  at  the  end  of  private  control,  in  1917,  freight- 
rates  were  one  per  cent  less  and  wholesale  prices  120  per 
crat  greater  than  in  1900. 

The  Federal  Railroad  Administration  made  a  substan- 
tial rate-increase  in  June,  1918,  which,  however,  fell  far 
short  of  establishing  a  proper  relation  between  freight- 
rates  and  costs  of  labor  and  commodities.  It  is  a  just 
cause  of  a>mplaint  against  the  Director-Graeral  that  he 
refused  to  recognize  the  moral  obligation  he  was  under  to 
make  an  increase  in  the  revenues  of  the  carriers  corre- 
sponding to  the  enormous  and  destructive  burden  of 
expense  which  he  had  placed  on  them.  He  left  to  the  own- 
ers the  unpopular  task  of  seeking  before  the  public  an 
increase  of  reveiue  to  meet  tins  increase  of  expense.  It 
was  easy  to  shift  this  burden  to  the  carriers,  who,  at  the 
threshold  of  resuming  their  relations  with  the  public,  were 
confronted  with  the  necessity  of  asking  a  large  increase 
of  rates.  In  equity  this  obligation  was  not  theirs — it  was 
the  obligation  of  those  who  had  created  the  necessity. 

In  July,  1920,  the  Federal  Labor  Board,  in  a  decision 
made  retroactive  to  May,  1920,  raised  wages  an  average 
of  21  per  cent,  to  a  level  240  per  cent  above  that  of  1900 ; 
wholesale  prices  then  were  also  240  per  cent  higher  than 
in  1900,  while  freight-rates  were  but  30  per  cent  higher. 
The  rate  increase  finally  authorized  by  the  Interstate  Com- 
merce Commission  about  the  first  af  September,  1920, 
raised  freight-rates  to  a  level  only  74  per  cent  higher  than 
in  1900,  althoui^  wholesale  prices,  which  then  had  fallen, 
were  still  160  per  cent  to  180  per  cent  higher  than  in  1900, 
find  rfl^ilway  wages  remained  240  per  cent  higher, 
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For  the  last  twenty  years  all  industries  except  railroads, 
which  were  strictly  restrained  by  law,  raised  prices  cur- 
rently with  rising  costs,  so  that,  when  the  1920  rate-in- 
crease was  finally  granted,  the  railroads  found  themselves 
without  adequate  and  sufficient  surplus,  or  accumulated 
profits,  on  which  to  convalesce  from  the  long  financial 
famine  through  which  they  had  gone. 

Publication  of  revenues,  expenses,  and  net  railway-oper- 
ating income  of  large,  or  Class  I,*  roads  for  the  years 

1920  and  1919  occurred  at  a  time  of  great  industrial  dis- 
turbance and  readjustment,  with  prices  falling  and  the 
purchasing  power  or  the  purchasing  inclination  of  the  con- 
suming public  substantially  reduced.  This  fact  caused 
great  anxiety^  and  a  study  of  the  situation  was  instituted 
by  the  carriers,  to  determine  what  bearing,  if  any,  the  then 
level  of  transportation  charges  had  on  the  depressed  con- 
dition of  business. 

* 

A  consolidation,  by  the  Bureau  of  Railway  Economics, 
of  statistics  compiled  from  reports  of  the  Interstate  Com- 
merce Commission,  shows,  with  reference  to  Class  I  roads, 
that  operating  revenues  were  $1,026,698,147  greater  in 
1920  than  in  1919;  operating  expenses,  taxes,  and  joint- 
faoility  rents  $1,419,754,474  greater  in  1920  than  in 
1919;  and  that  net  railway-operating  income  was  $393,- 
056,327  less  in  1920  than  in  1919,  notwithsUnding  the 
fact  that  operating  revenues  were  more  tiian  a  thousand 
millions  larger. 

As  to  the  disproportion  between  expenses  and  revenues, 
it  should  be  understood  that,  except  as  the  totals  were 
possibly  affected  by  bad  management,  the  Government 
controlled  the  operating  income  and  more  than  64  per  cent 
of  the  operating  costs,  that  percentage  representing  dis- 
bursements for  labor.  The  Government  fixed  these  charges 
in  both  years;  and  in  1920  it  also  bought  a  very  suh* 

'Boacte  with  operating  revenues  over  $1,000,000  per  annum. 
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stantial  part  of  the  materials  and  supphes  through  the 
Federal  Railroad  Administration,  which  charged  its  bills 
for  these  itons  against  the  railroads.  In  other  words,  the 
Government  not  only  prescribed  the  rate*  from  which 
the  operating  revenues  of  the  carriers  were  derived,  but 
hkemse  peed  the  wages,  which  constituted  more  than  64 
per  cent  of  the  operating  expenses ;  and  the  prices  of  the 
materials  and  supplies  that  the  carriers  must  have  were 
pofed  either  hy  Government  or  by  economic  forces  beyond 
the  control  of  the  carriers. 

Out  of  every  dollar  of  operating  expenses  there  were 
paid  64  cents  for  labor  at  prices  fixed  by  the  Government; 
15  cents  for  materials  and  supplies  at  prices  fixed  hy  the 
Government;  and  3.6  cents  for  other  expenses  incwred  hy 
the  Government  in  the  first  two  months  of  1920.  Thus, 
a  total  of  82.5  cents  out  of  every  dollar  of  expeases  for 
the  year  1920  was  paid  out  at  prices  directly  fixed  by  the 
Government  itgdf.   The  materials  and  supphes  used  dur 
ing  the  last  ten  months  of  1920,  costing  16  cents  out  of 
every  dollar,  were  purchased  by  the  carriers  at  prices  fixed 
by  general  market  conditions  beyond  their  power  to  con- 
trol. In  other  words,  prices  fixed  hy  the  Government  or  by 
market  condUiont  covered  97.6  cents  out  of  every  dollar 
of  operating  expenses. 

The  story  of  Government  operation  of  the  railroacb  is 
eloquently  told  by  the  following  figures  : 


CLASS  I  ROADS 
Excluding  Bwitdung  and  terminal  eompanies 


Pear 

Net  Railway 
Operating  Income  Relative 

Payrolls 
Relative 

Percentage 
Return  om 
Investmemt 

1917 

$934,000,000 

100.0 

100.0 

5.26 

1918 

639,000,000 

68.4 

150.3 

3.51 

1919 

455,000,000 

48.7 

163.4 

2.46 

1920 

«8,000,000 

6.6 

218.6 

0J2 

im(Jaa. 

and  Feb.) 

8^4,542110/. 

0.0 

OJOO 
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The  baneful  effects  of  Government  practices  continued 
after  the  return  of  the  properties,  and,  notwithstanding 
straraons  efforts  to  correct  them,  are  still  responsiUe  for 
the  unsatisfactory  condition  of  the  railroads. 

A  canvass  made  in  January,  1921,  showed  that  thirty- 
five  railroads — ^among  them  the  Erie,  Great  Northem, 
Philadelphia  &  Reading — failed  to  earn  even  operating 
expenses;  and  twenty-eight  others — ^including  such  promi- 
nent lines  as  the  Pennsylyuiia,  Baltimore  h  Ohio,  Atlantic 
Coast  Line,  Chicago,  Rock  Island  &  Pacific,  Missouri 
Pacific — earned  operating  expenses  only,  but  failed  to 
earn  taxes  and  fixed  charges. 

The  labor  costs  of  Class  I  carriers  were  113  per  cent 
higher  in  1920  than  in  1917,  preceding  Federal  control; 
and  if  the  increased  wage-scale  had  been  in  effect  daring 
twelve,  instead  of  only  eight  months  of  1920,  the  increase 
would  have  been  about  125  per  cent.  The  Government 
during  its  control  allowed  gross  revenues  to  increase  less 
than  54  per  cent.  Labor-costs  have  risen  since  the  Gov- 
ernment took  charge  of  them  in  1916,  under  the  Adamson 
law,  from  $1,468,576,000  to  $3,698,216,000,  the  total 
amount  paid  to  labor  during  1920  being  very  nearly  sixty 
times  the  $61MSM6  of  net  meome  yidded  by  the  opera- 
tion of  the  railroads. 

The  history  of  the  direct  labor  increase  is  interesting 


and  important. 

The  labor  bill  of  COass  I  carriers  la  1910, 
before  the  Adamson  law  took  effect, 

stood  at   $1,468,576,394 

In  19 17,  when  the  Adamsou  law  was  in 

^eety  the  labor  biU  wsm   1,739,482442 

An  iaeroMe  over  1916  of   $270,905,748 

This  was  increased  by  the  Railroad  Ad- 

ministratioiL  in  1918  to   2,613,813,351 

Cte  an  increase  orer  1917  of   874,331,^9 
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This  was  further  increased  by  the  Bail- 
road  Administration  in  1919  to   2,843,128,432 

Or  an  iaerease  ov^  1918  of   229,315,081 

This  was  farther  inereaaed  by  the  Bail- 
road  Labor  Board  in  1920  to   3,698,216,351 

Or  $10,132,000  for  every  de/ff  of 
the  year. 

The  increase  in  labor  alone,  from  1916  to  1920,  was 
$2,230,000»000— nearly  equal  to  $2^57,000,000,  the  total 
operating  expenses  of  all  Class  I  roads  in  1916,  which  in- 
clude, not  only  cost  of  labor  of  every  description,  but  cost 
of  materials,  f uel,  depreciation,  loss  and  damage  to  freight, 
injuries  to  persona,  insurance,  and  the  rest. 

After  the  return  of  the  railroads  to  their  owners,  thev 
were  made  to  perform  the  greatest  transportation  task  in 
their  history.  They  moved  more  freight  and  passengers, 
loaded  their  cars  more  heavily,  and  moved  larger  train- 
loads.  That  it  cost  too  much  to  do  this  was  due,  as  shown, 
almost  entirely  to  causes  beyond  the  raih*oad  managers' 
control. 
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11. 

The  experience  of  the  public  with  over  two  years  of 
arbitrary  and  wasteful  Government  operation,  and  the  ex- 
perience of  the  carriers  with  a  public  graerally  hostile  and 
non-<;odperatiye,  had  had  a  chastening  effect  on  both,  from 
which  a  mutually  tolerant  spirit  had  arisen. 

Little  more  than  a  year  ago,  the  Transportation  Act 
was  passed,  in  response  to  the  public  demand  that  Govern- 
ment operation  should  cease  and  the  railroads  be  quickly 
returned  to  their  owners.  After  the  act  took  effect,  all 
went  well  for  a  while,  and  both  the  public  and  the  railroad 
owners  felt  that  the  long-hoped-for  era,  in  which  mutual 
trust  and  cooperation  were  to  replace  the  acrimonious  re- 
lations of  the  past,  had  arrived. 

Under  the  provisions  of  the  act  an  adequate  income  was 
guaranteed  to  the  carriers  until  September  1,  1920.  It 
was  to  be  paid  out  of  the  public  treasury,  whether  earned 
or  not.  In  fact,  it  never  was  earned,  and  never  could  be 
earned,  under  the  operating  expenses  inherited  from  the 
Federal  Railroad  Administration.  In  order  to  anticipate 
conditions  that  would  arise  after  September  1,  the  rail- 
roads applied  to  the  Interstate  Commerce  Commission  for 
the  relief  that  the  Transportation  Act  provided.  The 
hearing  was  had  in  the  summer  of  1920.  The  applica- 
tion for  rate-advances  was  based  on  estimated  traffic- 
volume  and  operating  expenses  of  a  constructive  year 
ending  October  31,  1919,  which  included  known  increases 
in  costs  of  wages  and  materials,  to  which  the  Interstate 
Commerce  Commission,  before  rendering  their  decision, 
added  the  amount  of  the  Labor  Board's  award  of  July, 
1920,  which  increased  wages  by  $618,000,000. 

The  operations  of  the  constructive  year  showed  a  deficit 
of  $399,000,000,  after  paymg  operating  expenses,  taxes, 
equipment  rrats,  and  joint-facility  rents.  Therefore, 
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under  the  provisions  of  the  Transportation  Act,  1920, 
the  carriers  asked  for  a  sum  to  yield  a  return  of  $1,233,- 
000,000,  or  six  per  ceot  on  the  value  of  the  properties 
dedicated  to  public  use,  plus  $899,000,000,  to  make  good 
the  deficit— a  total  of  $1,632,000,000.  Commercial  bodies 
and  shippers,  both  individually  and  as  organizations, 
joined  the  railroads  in  advocating  the  increase,  which  was 
granted.  Becoming  effective  August  26,  1920,  it  was 
designed  to  yield  $1,533,000,000  more  revenue,  the  Com- 
mission's estimate  of  a  six  per  cent  return  being  $100,- 
000,000  less  than  that  of  the  carriers. 

Agitation  for  reduction  in  freight-rates  began  early 
m  1921.  Encouraged  by  speeches  and  propaganda  to  the 
effect  that  the  depression  in  business  was  caused  by  the 
rate-increase  of  September  1,  1920,  although  LitersUte 
Com  merce  Commission  figures  showed  that  revenue  ton- 
mileage  increased  seven  per  cent  in  the  four  months  fol- 
lowing the  allowance  in  rates,  the  demands  became  re- 
lentless. 

We  have  shown  that  the  policy  of  the  Grovemm^t  for 
many  years  was  not  to  raise  rates  in  normal  or  good 
times  sufficiently  to  yield  adequate  revenues.  If  rates 
are  now  to  be  lowered  because  of  bad  times,  where  will 
this  leave  the  railroads?  The  chart  already  referred  to 
shows  that  other  industries,  in  good  times,  reaped  large 
profits  from  higher  wholesale  prices,  out  of  which  sur- 
pluses could  be  accumulated  for  use  in  bad  times ;  it  also 
shows  how  the  railroads  were  denied  the  enjoyment  of  this 
right.  Yet  there  is  a  country-wide  demand  that  the  rates, 
which  were  but  recently  raised,  shall  undergo  a  general 
reduction,  before  the  carriers  sjiall  have  enjoyed  the  long- 
delayed  relief  provided  by  the  TransporUtion  Act  of 
1920. 

In  the  Senate  inquiry,  witnesses  testified  that  the  in- 
evitable deflation  of  war-prices,  praceding  the  slump  in 
business,  started  with  a  tliftrp  drop  in  wholesale  prices 
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in  May,  1920,  the  result  of  tightening  markets  and  of 
lessened  alnlity  of  the  consuming  public  to  absorb  produc- 
\3xm.  The  wild  orgy  of  spending  that  followed  the  re- 
straints of  war,  coupled  with  rising  wages  and  falling 
efficiency,  had  come  to  an  end.  Other  symptoms  showed 
that  business  depression  preceded  higher  freight-rates; 
Dun  and  Co.  reported  1627  commercial  failures,  with 
about  $30,000,000  liabUities,  in  the  first  quarter  of  1920, 
and  2031,  with  $80,000,000  liabilities,  m  the  last  quarter. 

Total  bank  clearings  fell  16  per  cent  from  March,  1920, 
to  the  following  Augutt.  Construction  reports  show  that 
the  floor-space  of  projected  new  buildings  fdl  88  per 
cent,  from  129,000,000  square  feet,  in  the  second  quarter 
of  1920,  to  86,000,000  in  the  third  quarter. 

Any  one  of  the  foregoing  signs  by  itself  would  indicate 
an  approaching  commercial  storm;  taken  together,  they 
give  overwheln^ng  support  to  the  theory  that  the  rail- 
roads are  not  responsible  for  our  commercial  depression. 

Any  horizontal  increase  of  rates,  such  as  that  of  1920, 
inevitably  produces  inequalities  which,  if  not  adjusted, 
may  check  traffic.  Although  thousands  of  rates  have 
already  been  adjusted  by  the  carriers  in  conferences  with 
shippers,  the  public  has  been  misled  into  believing  that  the 
stagnation  of  business  is  caused  by  unreasonably  high 
rates,  that  railroad  management  is  inefficient,  and  that 
private  control  is  a  failure;  thus  the  unfortunate  coin<a- 
dence  of  higher  rates  and  a  business  depression  has,  in 
little  over  a  year,  changed  public  confidence  and  sympathy 
into  suspicion  and  hostility. 

It  should  require  little  explanation  to  show  that  the  con- 
templated statutory  return,  of  $1,134,000,000  on  the  value 
of  the  railroads  can  be  produced  only  in  one  of  two  ways : 
either  by  moving  the  same  traffic-volume  as  in  the  con- 
structive year  at  the  rates  fixed  by  the  Interstate  Com- 
merce Commission,  or  by  moving  a  greater  traffic-volume 
at  lower  rates.    Therefore,  if  a  general  reduction  of 
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rates  is  made  without  a  concurrent  increase  in  traffic,  well 
in  excess  of  the  volume  of  the  constructive  year,  the  return 
of  $1,134,000,000  may  be  so  deeply  cut  as  to  imperil  the 
solvency  of  the  raUroads. 

This  is  what  occurred :  traffic  fell  rapidly  early  in  1921, 
and  has  continued  to  fall  ever  since ;  returns  for  the  first 
six  months  show  the  net  operating  income  of  all  Class  I 
carriers,  derived  from  the  carriage  of  a  very  much  smaller 
traffic  at  the  increased  rates,  to  be  $142,000,000  only,  or 
three  fourths  of  one  per  cent  of  the  Commission's  valua- 
tion of  the  properties,  instead  of  three  per  coit.  This  is 
not  enough  by  $109,000,000  to  pay  accrued  interest  on 
the  debt  of  the  carriers,  which,  according  to  the  latest 
Commission  figures  (1918),  amounte  to  $251,000,000. 

Therefore,  when  it  is  urged  that  railroad  shareholders, 
in  times  of  stress,  should  share  the  burdens  of  the  farmers 
and  forego  some  of  their  profit  for  the  common  good,  it 
should  be  remembered  that,  for  the  first  six  months  of 
1921,  they  earned  no  dividends,  and,  moreover,  had  to  pro- 
vide $109,000,000  from  ominde  tourcet,  to  pay  interest 
on  their  bonds,  in  order  to  escape  receiverships.  In  the 
case  of  the  shareholders,  these  losses  are  irretrievable, 
for,  unlike  the  public,  they  are  not  allowed  to  offset  them 
by  high  returns  in  times  of  great  prosperity. 
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III. 

The  logical  consequence  of  the  representations  of  prop- 
agandists that  the  depression  in  business  is  caused  by 
high  transportation  charges  has  been  to  engender  a  state 
of  hostile  pubHc  opinion  willing  to  believe  anything  as  to 
the  inefficiency  of  railroad  management.    This  is  seen  in 
the  ready  acceptance  of  the  claims  made  by  Mr.  Henry 
Ford  as  to  his  wonderful  achievements  in  operating  his 
recently  acquired  Detroit,  Toledo  &  Ironton  Railroad, 
and  of  the  sensational  assertions  meant  to  focus  public 
attention  on  the  alleged  waste  of  a  billion  dollars  a  year  in 
the  management  of  railroads,  made  by  W.  J.  Lauck,  ad- 
vocate of  organized  labor,  in  the  hearing  before  the  Fed- 
eral Labor  Board  in  Chicago,  in  April,  1921. 

In  a  rate-hearing  before  the  Interstate  Commerce  Com- 
sion  in  1910,  charges  were  based  on  the  testimony  of  Mr. 
Harrington  Emerson,  an  efficiency  expert,  that,  by  adopt- 
ing certain  methods  used  in  manufacturing  plants,  $300,- 
000,000  annually  could  be  saved  in  railroad  operating  ex- 
penses. This  estimate,  incorrectly  construed,  gathered 
force  as  it  traveled,  and  soon  became  *a  milUon  dollars  a 
day.' 

In  an  admirable  article  in  the  Quarterly  Journal  of  Eco- 
nomics for  May,  1911,  Mr.  William  J.  Cunningham,  James 
J.  Hill  Professor  of  Transportation  in  Harvard  Uni- 
versity, who  discussed  the  subject  personally  with  Mr. 
Emerson,  explained  how  that  gentleman  arrived  at  his  esti- 
mate. He  took  the  hist  statistical  report  of  the  Interstate 
Commerce  Commission,  and  applied  to  each  class  of  em- 
ployee and  to  cost  of  materials  the  percentage  of  efficiency 
obtaining  in  railroad  operation  at  that  time,  according 
to  his  judgment,  and  translated  the  margins  between  these 
percentages  and  100  per  cent  into  money  values,  to  pro- 
duce his  estimate. 
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His  figures  were  arbitrary,  with  no  evidence  of  resting 
on  any  experience  in  railroad  operation  other  than  that 
acquired  in  a  seven-year  e3q)eriment  on  the  Santa  Fe 
system  under  abnormally  favorable  conditions,  the  results 
of  which  did  not  nearly  equal  those  on  neighboring  rafl- 
roads  similarly  situated,  and  made  so  little  impression  on 
the  Commission  that  in  its  decision  it  said:  'We  can 
hardly  find  that  these  methods  could  be  introduced  into 
railroad  operations  to  any  considerable  extent ;  much  less 
can  we  determine  the  definite  amount  of  saving  which  could 
be  made.* 

To  argue  that  shop-repair  work,  involving  hundreds  of 
different  operations,  in  which  safety  and  avoidance  of  de- 
lay are  paramount  considerations,  conducted  at  several 
thousand  points,  widely  separated  over  the  242,000  miles 
of  line  in  existence  at  that  time,  and  impossible  of  close 
supervision,  could  be  as  efficientiy  conducted  as  in  a  large 
manufacturmg  plant,  repeating  indefinitely  a  few  easily 
defined  operations  under  close  supervision,  is  so  unwar- 
ranted as  to  appeal  at  once  to  one»s  smse  of  unfairness. 

In  maintenance  of  roadbed,  track,  and  structures,  en- 
trusted to  35,000  or  40,000  gangs,  whose  duties  demand 
unremitting  vigUance,  close  daily  inspection  of  every  mile 
of  line,  and  immediate  repair  of  defects  in  storm  or  sun- 
shine, by  day  or  by  night,  and,  above  all,  without  inter- 
ruption to  passage  of  trains,— this  requirement  frequently 
mcreasing  cost  to  an  extraordinary  extent,— it  is  obvious 
that  profit  and  efficiency  as  understood  in  manufacturing 
must  be  absolutely  subordmated  to  celerity  and  safety. 

Transportation  in  1909  was  manufactured  with  power 
generated  in  57,212  power-plants  or  locomotives,  manned 
by  114,424  engineers  and  firemen,  who  were  carefully  in- 
structed as  to  methods  of  using  coal  and  steam,  but  per- 
force scantily  supervised  during  most  of  their  hours  on 
duty. 

The  output  of  the  transportation  industry,  measured 
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in  units  of  tons  and  passengers  carried  one  mile,  is  to  be 
sold  to  the  public,  which  is  vitally  interested  in  knowing 
how  efficiently  the  machine  functions  and  the  quantity  and 
quality  of  the  product.  If  a  railroad  a$  a  whole  fulfills 
its  fundamental  duties  to  the  public,  the  character  of  its 
managraient  is  inevitably  reflected  in  the  proved  results. 

Statistics  show,  in  the  period  from  1890  to  1920,  as  the 
result  of  the  management  of  the  railroads  of  our  country, 
the  miles  run  per  passenger^-car  nearly  doubled;  revenue 
freight  per  freight-car  more  than  doubled ;  revenue  freight 
per  train-mile  increased  269  per  cent;  ton-miles  and 
equated  passenger-miles — ^three  times  the  passenger- 
miles — per  employee  increased  80  per  cent,  following  large 
capital  expenditures  to  reduce  grades  and  curvature,  pro- 
vide heavier  locomotives,  and  the  like. 

From  1890  there  were  constant  and,  in  most  items,  re- 
markaUe  increases  in  excellence  of  design  and  also  in  the 
use  of  every  unit,  both  inanimate  and  numan,  up  to  and 
including  1910,  and  thereafter,  also,  to  1920.  Notwith- 
standing large  increases  in  additional  main  tracks,  sidings, 
locomotives,  and  cars,  the  capital  per  mile  of  road  in- 
creased but  slightly  in  thirty  years,  while  the  public  ser- 
vice per  dollar  of  capital  increased  136  per  cent,  and  per 
dollar  of  net  income  increased  1221  per  cent.  The  unin- 
terrupted improvement  in  efficiency  of  operation  is  most 
impressive;  it  would  have  been  impossible  without  faith- 
ful and  efficient  performance  of  duty  by  idl  employees 
involved,  and  without  constant,  close  scrutiny  of  expendi- 
tures and  r^ults  by  managers. 

The  better  operation  for  the  ten  years  immediatdy 
preceding  the  1910  hearing  effected  a  saving  of  420,200,- 
000  train-miles  in  that  year  through  heavier  train-loads, 
valued  very  conservatively  at  $878,988,000. 

Thus,  while  bitter  attacks  on  the  competence  of  railroad 
muiagers  for  not  adopting  methods  peculiarly  suited  to 
manufacturing  shops  were  being  made,  they  were,  by  effi- 
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ciency  methods  of  their  own,  actually  operating  tih^r 

properties  at  a  saving  of  $1,025,000  a  day  over  the  cost 
of  ten  years  earlier. 

The  supreme  test  of  ri^road  management  is  safety. 
During  the  same  period,  there  was  a  constant  reduction 
in  fatalities  per  passengers  carried  one  mile  and  per  1000 
employees.  In  1900  a  passenger's  risk  of  being  killed  on  a 
train  was  one  in  182,000,000  miles  run,  in  1910  one  in 
1969000^000  miles  run — ^numbers  hard  to  conceive.  A  train 
mnaing  60  miles  an  hour,  and  covering  525,600  miles  in  a 
year,  would  require  373  years  to  run  196,000,000  miles. 
Put  differently,  the  deaths  of  passengers  in  tram-travd 
in  1910  were  26  per  cent  less  than  in  1890,  and  from 
walking  on  tracks  at  stations  and  crossings,  54!  per  cent 
less.  Ten  years  later,  in  1920,  deaths  of  pasi^igers  in 
tram-aecidenU  were  one  third  only  as  frequent  as  in  1^0, 
and  from  other  causes  less  than  one  fourth  as  frequent. 
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IV. 

Mr.  Henry  Ford's  purchase  of  the  Detroit,  Toledo  & 
Ironton  Railroad  in  March,  1921,  and  the  wonderful 
things  he  claims  to  have  done,  have  been  given  such  pub- 
licity as  to  cause  misimderstanding  and  trouUe  unless 
corrected. 

The  reports  rendered  by  the  Detroit,  Toledo  &  Ironton 
Railroad  to  the  Interstate  Commerce  Commission,  show 
clearly  the  following  facts,  which  dispel  the  mystery  sur- 
rounding the  operations  of  this  road  since  it  came  under 
Mr.  Ford's  control  For  the  four  months  ending  June, 
1921,  operating  revenue  increased  73  per  cent,  with  ^1 
per  cent  less  freight  and  13  per  cent  lest  passenger  traffic. 

A  large  reduction  in  operating  expenses  was  to  have 
been  expected,  but  they  were  substantially  identical  in  the 
two  periods. 

Tons  per  car  and  tons  per  train — ^the  controlling  fac- 
tors in  efficient  operation — ^both  show  large  dechnes.  The 
total  tons  carried  in  the  quarters  ending  June,  1920,  and 
June,  1921,  were  substantially  the  same,  but  the  quantity 
of  automobiles  and  other  vehicles,  on  which  very  high  rates 
are  paid,  increased  230,000  tons,  or  3496  per  cent,  while 
products  of  agriculture,  mines,  and  forests,  on  which  the 
rates  are  low,  decreased  216,000  tons.  Accordingly,  the 
average  rate  per  ton-mile  rose  from  8.1  mills  in  1920  to 
18.8  mills  in  1921,  or  ISH  per  cewi. 

Had  the  Detroit,  Toledo  &  Ironton's  increased  revenue 
per  ton  per  mile  been  the  same  only  as  that  of  adjacent 
lines,  it  would  have  shown  a  larger  deficit, — $208,000 — 
for  the  four  months  of  Mr.  Ford's  management  than  in 
the  previous  year.  Conversely,  had  Class  I  carriers,  only, 
enjoyed  the  same  average  revenue  per  ton  per  mile  as  the 
Detroit,  Toledo  &  Ironton,  they  would  have  earned 
$1,080,000,000, — ^a  full  six  per  cent  on  their  value^ — and 
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would  have  been  able  to  return  $2,368,000,000  to  the  pub- 
lic in  lower  rates,  an  amount  equivalent  to  more  than 
half  the  entire  freight  revenue  now  collected. 

The  average  numbers  and  daily  wages  of  employees, 
published,  quarterly  only,  by  the  Interstate  Commerce 
Commission,  show  that  in  1921  the  number  of  employees 
was  12  per  cent  greater  than  in  1920,  and  the  average 
daily  wage  in  1921  was  $5.81,  or  only  one  cent  greater 
than  in  1920. 

It  is  evident  that  the  Detroit,  Toledo  &  Ironton  was 

bought  as  an  adjunct  to  the  Ford  Motor-Car  Works,  to 
be  used  for  trading  purposes  in  securing  tonnage  and 
forcing  better  divisions  of  through  rates  from  connections. 
It  might  easily  carry  all  its  less-than-carload  freight  free 
and  still  yield  a /air  return  on  its  cost.    .  .  . 

Mr.  W.  J.  Lauck,  consulting  economist  for  the  labor- 
unions,  asserted  before  the  Labor  Board  in  Chicaso  in 
April,  1921,  that  by  efficient  management  railroad  oper- 
ating expenses  could  be  reduced  $578,500,000  in  certain 
items,  thus: — 


Modernizing  locomotives   $272,500,000 

Locomotive  operation,  firing  methods.  • . .  *  •  50,000,000 

Shop-organization  improveimeats   17^00,000 

Power-plant  fuel  savings   10,000,000 

Water-consomptioa  savings   12,600,000 

Servifieof-Aipply  savings   76,000,000 

Skop-cost-aeeomiting  savings   10,900,000 

Labor-tamover  savings   40,000,000 

Loss-and-damage  savings   90,000,000 


Xatai  estimated  annual  savings. . .  •  $578,500,000 

Mr.  Lauck  stated  that  enough  more  could  be  saved  in  a 
large  number  of  other  items  to  bring  the  total  to  well 
over  a  billion  a  jear.  By  means  of  other  possible  econo- 
mies^  such  as  the  consolidation  of  railroads  into  a  few  large 
systems,  changes  in  methods  of  financing,  and  the  like, 
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Mr.  Lauck  says  it  would  be  possible  to  save  another  httlwn 

a  year. 

Wherever  these  vagae  statoot^ts  admit  of  check,  tl^ 
unreliability  becomes  patent.  For  instance,  $673,000,000 
was  spent  for  fuel  in  1920.  Mr.  Lauck  asserts  that  the 
modernizing  of  locomotives  and  the  use  of  better  firing 
methods  would  save  $322,500,000,  or  48  per  cent.  Fuel- 
saving  devices  of  proved  merit,  which  have  generally  been 
adopted,  are  the  brick  arch,  now  on  48,000  locomotives, 
or  66  per  cent  of  all  those  in  use,  which  saves  about  10 
per  cent,  and  the  superheater,  now  on  35,000  (54  per 
cent,  of  all  locomotives  in  use),  which  saves  20  per  cent. 
If  the  remaining  34  per  cent  of  locomotives  were  equipped 
with  brick  arches,  the  future  saving  therefrom  would  be 
10  per  cent  of  34  per  cent,  or  8.4  per  cent.  By  equip- 
ping the  remaining  46  per  cent  of  locomotives  with  super- 
heaters, the  fuel  bill  might  be  reduced  20  per  cent  of  46  per 
cent,  or  9.2  per  cent  more.  Feed-water  heaters,  not  yet 
fully  proved,  might  possibly  save  10  per  cent  of  the  70 
per  cent  (or  7  per  cent)  of  fuel  left  after  the  10  per  cent 
and  20  per  <xaa.t  saved,  respectively,  by  arches  and  super- 
heaters. By  cooperation  of  railroad  officials  and  employ- 
ees, an  additional  saving  of  6  per  cent  is  considered  pos- 
sible— a  total  from  all  these  sources  of  25.6  per  cent. 
Using  the  round  figure  of  26  per  cent,  the  total  saving 
on  the  fuel  bill  of  1920  might  be  $174,980,000. 

The  Baltimore  &  Ohio  Railroad  has  made  actual  esti- 
mates of  what  it  would  cost  if  all  Class  I  railroads  were 
to  replace  antiquated  locomotives  with  the  most  modern 
types  of  heavy  locomotives  with  fuel-saving  appliances, 
and  of  the  incidental  costs  of  heavier  turn-tables,  larger 
round-houses,  heavier  rails  and  bridges,  and  more  solid 
permanent  way.  The  expenditure  for  all  Class  I  roads, 
if  they  could  raise  the  capital,  would  be  $4,000,000,000 
the  interest  on  which  at  6  per  cent  would  exceed  by 
$65,000,000  the  limit  of  possible  saving. 

SO 
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It  must  be  borne  in  mind  that  other  possible  economies, 

such  as  the  consoHdation  of  railroads  into  a  few  large  sys- 
tems, changes  in  methods  of  financing,  and  so  forth,  where- 
by Mr.  Lauck  says  it  wouW  be  possible  to  save  a  second  bil- 
lion a  year,  were  freely  used  by  the  United  States  Railroad 
Administration,  which  not  only  did  not  save  a  second  bil- 
lion a  year,  but  actually  lost  nearly  that  much  or 
$833,000,000  a  year. 

Mr.  Lauck  bases  his  estimates  of  possible  savings  on 
1920  figures,  evidently  assuming  that  the  changes  could 
be  made  at  once.  Otherwise,  methods  and  practices  de- 
vised by  raihroad  managers,  long  used,  used  by  the  Federal 
Railroad  Administration,  and  still  used  by  our  railroads, 
could  produce  large  savings  in  future  years  only.  The 
cumulative  effect  of  these  practices  from  1890  to  1920 
made  it  possible  to  move  the  traffic  of  the  latter  year  in 
one  third  the  number  of  train-miles  that  would  have  been 
required  if  the  methods  of  1890  had  prevaUed,  thereby 
saving  $6,742,000,000  in  the  public's  transportation  bill. 

Mr.  Lauck's  estunates,  if  related  to  1930  operations, — 
ten  years  hence,— might  be  reached  if  the  control  of  rail- 
road managers  over  operations  were  unhampered  by  econo- 
my-forbidding restrictions,  which  unfortunately  is  not  now 
the  case.  Furthermore,  the  total  operatmg  expenses  and 
taxes  of  Class  I  roads  for  1920  amounted  to  $6,048,000,- 
000.   Excluding  pay  of  general  officers.  Government-con- 
trolled wagesy  the  reduction  of  which  Mr.  Lauck  does  not 
suggest,  cost  $3,651,000,000;  taxes  cost  $279,000,000; 
depreciation,  fixed  by  the  Commission's  regulations,  $152,- 
600,000.  The  total  for  these  three  items,  $4,082,600,000, 
leaves  only  $1,966,000,000,  out  of  which  two  billions  are 
to  be  saved.   That  is,  all  operating  expenses  would  have 
to  disappear,  even  salaries  of  general  officers,  on  whom 
Mr.  Lauck  places  the  entire  burden  of  saving  the  two 
billions. 
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V. 

The  data  used  herein  are  mainly  from  statistics  kept 
under  the  immediate  direction  of  the  Interstate  Commerce 
Commission,  and  represent  the  fruits  of  carefully  and  con- 
stantly developed  efficiency  methods,  which  were  in  use 
many  years  before  Mr.  Emerson  made  his  sweeping  con- 
demnation of  railroad  management  in  1910;  they  were 
used  without  change  by  the  Federal  Railroad  Adminis- 
tration, which  thereby  gave  them  the  stamp  of  its  ap- 
proval; and  they  are  still  in  use,  achieving  continuous 
improvement  in  operation,  and  consequent  monej-savrng, 
year  after  year. 

Never  before  in  the  history  of  railroads  has  the  pressure 
for  advanced  methods  been  so  great  as  now;  and  never 
before  have  managers,  imbued  with  the  sentiments  of  the 
late  Mr.  Harriman, — 'Never  dissatisfied,  always  unsatis- 
fied,'— ^responded  more  heartily. 

The  railroads  maintain  two  associations,  embracing 
substantially  all  important  lines. 

One,  the  Association  of  Railway  Executives,  formulates 
general  policies  and  represents  the  railroads  in  their  re- 
lations with  Congress,  the  atkuinistrative  agencies  of  the 
Grovemment,  the  Interstate  Commerce  Commission,  and 
the  rest.  It  has  an  advisory  committee,  composed  of 
eleven  railroad  presidents,  charged,  among  other  things, 
with  making  special  investigations  relating  to  common 
use  of  terminals  and  other  facilities,  through  skilled  en- 
gineers and  specialists.  The  Association  maintains  a  fully 
equipped  'Bureau  of  Railway  Economics,'  to  study  eco- 
nomic questions  and  to  prepare  bulletins  of  information 
for  the  use  of  its  menbers.  The  Bureau  issues  a  monthly 
statement  of  operating  data  of  all  Class  I  carriers,  minute- 
ly detailed  to  show  the  principal  requisites  of  efficient 
managnmoit,  from  a  study  of  which  every  manager  can 
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Raeuioad  Efficiency:  Past  and  Pbesent 


measure  his  accomplishments  or  shortcomingH  by  compari> 
son  with  those  of  his  neighbors. 

The  second  organization,  the  American  Railway  Asso- 
ciation, of  which  substantiaUy  aU  railroads  are  members, 
studies  questions  relating  to  construction,  maintenance, 
and  operation.  Its  organization  embraces  seven  divisions, 
which  give  special  attention  to  Operation,  TransporU- 
tion.  Traffic,  Engineering,  Mechanical  Problems,  Pur- 
chases and  Stores,  and  Freight-Claims. 

Mr.  W.  M.  Acworth,  an  English  student  of  railway 
operations,  recognized  as  a  high  authority,  has  said:— 

*It  has  always  been  my  opinion  that  in  actual  economy 
of  operation  the  railways  of  the  United  States  are  first 
in  the  world.  In  number  of  tons  per  car,  cars  per  train ; 
in  the  fullest  utilization  of  locomotives ;  in  the  obtaining  of 
the  greatest  measure  of  result  for  each  unit  of  expendi- 
ture, they  are  not  equaled  by  the  railways  of  any  other 
nation.* 

The  late  Honorable  Franklin  K.  Lane,  then  a  member 
of  the  Interstate  Commerce  Commission,  on  his  return  in 
1910  from  the  International  Railway  Congress  held  in 
Berne,  saki: — 

*The  conference  established  beyond  question,  I  think, 
the  supremacy  of  the  American  railroad  from  the  stand- 
point of  efficiency.' 

The  managers  of  our  railroads  are  men  of  broad  enough 
vision  to  welcome,  not  resent,  criticism, — preferably  fair 
criticism,  if  it  shows  a  reasonable  respect  for  facts, — as  it 
stimulates  study  that  inevitably  leads  to  improvement 
Judging  by  what  they  have  accomplished,— notably,  in 
keeping  their  properties  alive  through  seventeen  years  of 
fasting  verging  on  famine,  while  all  other  industries  were 
well  fed  and  fattening,— faith  is  inspired  that,  if  initiative 
is  not  altogether  stifled  by  too-strict  regulation,  they  will 
continue  so  to  operate  the  railroads  that  their  future 
wiU  be  assured. 
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